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Potash and Potatoes 


In checking your yields, did a big percentage of No. 1, high- 
quality potatoes indicate that your crop was able to get 
enough potash? If not, consult your official agricultural ad- 
viser or experiment station about the fertility of your soil. 
Potatoes are greedy feeders on potash. For a good yield of 
No. 1’s, soil and fertilizer should supply at least 200 lbs. of 
available potash (K.O) per acre. Write us for free information. 


AMERICAN POTASH INSTITUTE, INC. 
1102 Sixteenth St., N. W. Washington 6, D. C. 


Member Companies: American Potash & Chemical Corporation e Duval 
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Southwest Potash Corporation e United States Potash Company 
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Not only “STANDARD” but “SUPERIOR” in 
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More Boggs Graders in use than all other makes 
combined-—there must be a reason. Send for our 
new circular and price list. 


BOGGS MFG. CORP., Atlanta, N. Y. 
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Fast-Reading EXACT WEIGHT Scales 
Speed Potato Packaging, Boost Profits 


With a fast-weighing, fast-reading EXACT WEIGHT Scale, 
one operator can package, weigh, and check — all in one 
operation. An adjustable damping device brings scale indi- 
cator to rest quickly, and magnified indication enables oper- 
ator to make an accurate reading at a glance. The seconds 
clipped off each weighing operation plus the saving from 
elimination of over-weights add dollars to your profits. In an 
astonishingly short time the savings can pay for the installa- 
tion. Write for complete details. 
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THE EXACT WEIGHT SCALE COMPANY 


921 W. Fifth Avenue, Columbus 8, Ohio 
In Canada: P. O. Box 179, Station S, Toronto 18, Ont. 
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OSAGE: A NEW BAKING-TYPE POTATO VARIETY 
RESISTANT TO COMMON SCAB! 
A. T. Erwin, C. E. Peterson,® L. A. ScHAAL,* AND W. C. EpmuNpson® 


During the past few years there has been an increasing demand 
for potato varieties resistant to common scab, caused by Streptomyces 
scabies (Thaxt.) Waks. & Henrici). This disease has become a limiting 
factor in many areas of the country and is a particularly serious problem 
in some of the productive muck soils of the north-central states. Although 
resistance to scab has been a primary objective in potato breeding, the 
important features of yield, market quality, and cooking quality have not 
been neglected. The need is for a variety equal to Irish Cobbler in 
vield and cooking quality, but smoother, shallow-eyed and scab-resistant. 
The new variety Osage is offered as an approach to this goal. It is a 
long potato, known commercially as a baking-type, or long-white. Tubers 
of Osage are smooth, shallow-eyed and uniform in type (Figure 1). In 
most localities Osage shows a high degree of resistance to scab. 


ORIGIN 
Osage was tested under the pedigree No. Colorado Seedling 6316. 
It is a selection from a cross between USDA seedling X 245-186 and 
Katahdin. The female parent is scab resistant and Katahdin is field 
immune from mild mosaic and net necrosis. 
The pedigree of Osage follows: 


Richter’s Jubel 


USDA Seedling x Earlaine 
X 245-186 


USDA Seedling x 
> 
No. 499-12 ) USDA Seedling 
No. 44537 x 
Usage Chinpewa 
( Colorado 
Seedling 6316) Flourball 
USDA Seedling 
{ No. 24642 


Katahdin 


x 


Aroostook W onder 
Katahdin 

la 


USDA Seedling x 


No. 40568 ( Rural New Yorker 
No. 2 


1Accepted for publication January 22, 1954. 

Journal Paper Number J2449 of the Iowa Agricultural Experiment Station, Ames, 
Iowa, Project 1184. 

2Professor of Horticulture, Iowa State College, Ames, Iowa. 

3Formerly Horticulturist, Horticultural Crops Research Branch, Agricultural Research 
Service, U. S. Department of Agriculture, Iowa State College, Ames, Lowa. Now 
Associate Professor of Horticulture, Michigan State College, East Lansing, Mich. 
+Pathologist, Horticultural Crops Research Branch, Agriculture Research Service, 
U. S. Department of Agriculture, Colorado Agricultural Experiment Station, Ft. 
Collins, Colo. 

5Senior Horticulturist, Horticultural Crops Research Branch, Agricultural Research 
Service, U. S. Department of Agriculture, Potato Field Station, Greeley, Colo. 
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Typical tubers of the Osage variety. 
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The cross was made and the seedling was grown at the U. S.-Colorado 
Potato Field Station, Greeley, Colorado. The original single hill was 
selected at Clear Lake, Iowa in 1942. 


DESCRIPTION 

Plants: Medium in size, spreading; stems medium, prominently 
angled; nodes swollen, mostly green with occasional purplish mottling ; 
wings straight, single; stipules medium to small, clasping; leaves medium, 
open; primary leaflets, pinnate; under surface and midrib, green and 
puberulent, cordate; mean length 46.4 + 0.7 mm (1.8 in.), mean width 
33.2 + 0.5 mm (1.3 in.), index 72.1 + 1.0.® 

Flowers: Sepals linear, acuminate, not pigmented, puberulent ; pedicel 
dichotomous and green throughout; corolla medium size, pale lilac with 
white-tipped lobes; anthers orange yellow; pollen abundant, good; style 
straight, thick; stigma large, globose, multilobed green. 

Tubers: Predominately long cylindrical, somewhat flattened, uniform. 
Mean length 118.1 + 1.4 mm (4.6 in.),‘ mean width 65.9 + 0.5 mm 
(2.6 in.), mean thickness 52.0 + 0.4 mm (2.0 in), indexes, width to 
length 56.3 + 0.6,° thickness to length 44.5 + 0.5, thickness to width 
79.0 + 0.4.° Skin smooth, light tan, considered white in commercial trade. 
Eyes shallow, of same color as skin; eyebrows not prominent, curved. 
Flesh white. Maturity medium. 


CHARACTERISTICS 

Osage has been widely tested for yield, quality and resistance to 
scab. In 1945 as part of the National Potato-Breeding Program Colorado 
Seedling 6316, together with a number of other Colorado seedlings and 
seedlings from other states, was tested for scab resistance in Colorado, 
Indiana, Iowa, Maine, Massachusetts, Michigan, Minnesota, New York, 
Ohio, South Dakota, Wisconsin, West Virginia, and Wyoming. Since that 
time it has been tested by State Agricultural Experiment Stations and by 
growers in Iowa and other states in the north-central section. The results 
of these tests show that Osage is not immune from scab but has much 
higher resistance to it than Irish Cobbler or Triumph. Usually the scab 
lesions found on Osage are superficial and relatively few in number so 
that a high percentage of its tubers are marketable, even if grown on 
scab-infested soil. Osage compares favorably with Cherokee in scab 
resistance but not in resistance to late blight. 

Since 1945 Osage has been included six times in replicated yield 
trials in muck soil at Clear Lake, Iowa. In three of the six years Osage 
6Calculated by dividing the width of each of 100 leaflets by their length and multiplying 
the average of these ratios by 100. The leaflets were taken from the fourth leaf from 
the top of the stem, one leaflet (the distal left lateral) being taken from each leaf. 
Since the potato leaflet is asymmetrical the length was determined by taking thx 
average of the measurements from the apex to the base of each respective lobe. This 
is a modification of the method described on pages 163 to 170 of Salaman, R. N., 
Potato Varieties, 378 pp. Cambridge 1920. 
7Average measurements of 100 tubers each weighing approximately 8 ounces 
8Calculated by dividing the width of each of 100 tubers by its length and multiplying 
the average of these ratios by 100. The data used for calculating the indexes were 
taken from the same measurements as used to designate the dimensions of the tubers. 
9Based on the measurements of the same tubers as used for determining the width 
to length index and with the same methods of calculation 
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yielded significantly more U. S. No. 1 potatoes than did Irish Cobbler 
and in the other 3 years the differences were not significant. The average 
yields per acre of U. S. No. 1 potatoes over the 6-year period were 394 
bushels for Irish Cobbler, 450 bushels for Osage, and 485 bushels for 
Kennebec (Table 1). In the muck soils where these trials were conducted 
Osage consistently produced a high percentage of uniform U. S. No. 1 
tubers. 

In 1946 in the sandy soils of the Gilcrest, Colorado district, Osage 
produced uniform, smooth, white tubers that were free from scab except 
for a few superficial lesions. There were very few small tubers and a 
high percentage of U. S. No. 1 potatoes (Table 2). 

Osage was included in tests conducted in Minnesota by O. C. 
Turnquist. Data on yields from these trials for 3 years (1950-1952) are 
summarized in table 3. Although the total yields of Osage were generally 


TABLE 1.—Ytelds per acre, percentage of U. S. No. 1 and total solids of 
Osage, Irish Cobbler, and Kennebec potatoes at Clear Lake, lowa, 1946-53. 


Osage Irish Cobbler Kennebec 
Year — 
Tested | Yield per Acre Total! | Yield per Acre Total! | Yield per Acre Total! 
of U.S. No. l Solids of U.S. No. ] Solids of U.S. No. l Solids 


Per Per Per Per Per 
cent cent cent cent Bus. cent 


1946 
1948 
1949 
1950 
1952 597 
1953 


Mean 450 


' Based on specific gravity of tubers. 


TABLE 2.—Yield of Osage, Triumph, and Yampa in scabby soil at 
Gilcrest, Colorado. (1946) 


Yield per Acre Marketable 


Variety l U.S. No. 1 
Total J, Tubers 


Per cent 
Osage 551. 95.4 
Triumph 37. 29.8 


Yampa 95.4 


| 
| 

| 
{ 

Bus cent 

| 205 

9.6 17.9 481 87.1 17.2 | 631 97.6 17.9 | 
90.7 16.7 486 796 165 544 887169 | 
94.3 18.4 415 82.8 17.4 597 93.5 18.4 | 
94.0 19.4 487 76.0 18.7 475 71.5 18.5 | 
85.5 17.2 199 53.7 18.9 179 70.5 17.7 
PE 92.2 17.9 394 75.8 17.7 485 84.4 17.9 | : 
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TasBLe 3.—Total yields per acre of Osage, Cherokee, Irish Cobbler, and 
Katahdin potatoes in Minnesota, 1950-1952." 


Yield per Acre 
"ear Loc Type of Soil 
Yeas Osage |Cherokee| Cobbler |Katahdin 


Bus. Bus. | Bus. | Bus. 


1950 Freeborn County...Muck 903 791 622 509 


1951 -Baker Red River Valley 250) 256 250 194 


195] 


Fisher " " " 230 Joe 273 


195] Stephen " " " 224 355 302 | 158 


1951 Donaldson " 217 361 } 25 


1951 Brooklyn Center... Sandland 266 314 241 


Mean 


1952 Hollandale Muck 


1952. Baker Red River Valley, 214 224 248 | 

1952 Fisher 2603 302 281 | 

1952 Donaldson 258 301 269 | 
1952 Brooklyn Center...Sand!land 317 454 394 

Mean 299 3 3 349 : | 


Data from O. C. Turnquist, University of Minnesota, University Farm, St. Paul, 
Minn 


lower than those of Cherokee and Irish Cobbler at most locations this 
variety attracted the attention of growers because of its freedom from 
culls, long, smooth tubers and relatively early maturity. 

The cooking quality of Osage is as good as, if not better, than 
that of Irish Cobbler. In five years of tests at Clear Lake, lowa, (Table 1), 
the average total solids content of Osage was 17.9 per cent and for 
Irish Cobbler, it was 17.7 per cent. In 4 out of the 5 years Osage had 
a higher total solids content than did Irish Cobbler. 

Osage has produced tubers of high cooking quality in other states. 
In 1951 and 1952 in the north-central regional trials, Osage produced a 
higher percentage of dry matter than Irish Cobbler in 8 of the 10 tests 
reported. At five locations in Minnesota in 1952 (Table 4) the average 
dry matter percentage of Osage was 19.4 per cent compared with 18.8 
per cent for Irish Cobbler; 16.5 per cent for Red Pontiac; 19.2 per cent 
for Kennebec; and 20.7 per cent for Cherokee. 

In lowa Osage matures a few days to a week later than Irish Cobbler. 
In most localities in the north-central region where it was tested in 1951 
and 1952, it was judged to mature in approximately the same time as 
Pontiac. In Michigan and northern Minnesota it was reported to mature 
as late as Katahdin. 


COG 140 
249 328 270 175 
445 534 551 | 
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TaBLe 4.—Total solids' of Osage, Cherokee. Irish Cobbler, Red Pontiac, 
and Kennebec potatoes from several locations in Minnesota, 1952." 


Location Osage | Cherokee Irish Cobbler Red P« mntiac | Kennebec 
Percent | Per cent Percent | Percent Per cent 
Hollandale...... 177 | 201 163 | 15.0 17.5 
Brooklyn Center | 17.7 18.7 16.7 15.0 17.3 
Jaker | 2s | 235 20.3 | 19.2 21.2 
Fisher 17.9 19.7 19.2 17.0 19.9 
Donaldson 21.2 21.3 21.3 17.7 19.9 
Mean 19.4 18.8 16.5 “19.2. 


'Based on specific gravity of the tubers.. 
“Data from O. C. Turnquist, University of Minnesota, University Farm, St. Paul, 


Minn. 


The storage quality of Osage is good. It is very slow to break 
dormancy. This is a characteristic of great value to those wishing to 
store table stock for prolonged periods. However, this characteristic should 
be kept in mind in handling and storing seed stocks. In experimental 
plantings in Iowa, Osage was observed to sprout slowly and to emerge 
more slowly than other varieties unless an effort was made to insure 
that the seed tubers had broken dormancy and were ready to grow at 
planting time. To avoid slow emergence and consequent irregular stands 
a grower should subject Osage seed stocks to a warming period sufficient 
to break dormancy completely before planting. 

The most serious defect observed in Osage is its tendency to develop 
hollow heart. The development of this defect varies from location to 
location and from year to year. The Osage variety sets fewer tubers per 
hill than Irish Cobbler and most other common varieties, and because 
of this characteristic the tubers have a tendency to become too large. Most 
hollow heart is found in the large tubers of Osage and experience indicates 
that close spacing and uniform stands will greatly reduce the incidence of 
this defect. Because of its low set, closer spacing does not cause a serious 
increase in the percentage of undersize tubers. Since hollow heart has 
been observed in varying proportions and in widely scattered locations 
it seems necessary to caution growers against converting important portions 
of their production to this variety until they have given it adequate trial. 
Reports from growers have been conflicting. Some have produced good 
vields with little or no hollow heart whereas others have found this defect 
to be serious. Only commercial trial by growers over a period of several 
years will determine whether this variety can be grown successfully and 
accepted by the trade. 

Experimental data now available together with the experience of 
growers indicate that the new variety Osage will fill a need for a baking- 
type potato in some of the scab-infested.soils in the north-central region 
until better varieties can be produced. 
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THE RESPONSE OF POTATOES TO IRRIGATION AT 
DIFFERENT LEVELS OF AVAILABLE MOISTURE! 


GEORGE A. BRADLEY AND A. J. PRATT? 


There has been considerable controversy over the proper time to 
begin irrigation of potatoes and other vegetable crops. How low may the 
soil moisture be allowed to drop before damage occurs to the crop? One 
group of workers has found that there was no check in growth as long 
as any available moisture remained in the rooting zone while others have 
found decreases ‘in growth as the available moisture dropped toward the 
wilting point. 

Hendrickson and Veihmeyer (6, 7, 8, 9, 10), Adams (1) and Doneen 
(4) report that plants used up soil moisture without a check in growth 
as long as any was available in the rooting zone. 

Studies by Magness (17), Lewis (16), Furr and Taylor (5), Davis 
(3), Scofield (19), Wadleigh (21), Cykler (2), Howe and Rhodes (11), 
Jacob, et al. (13) and Taylor (20) have indicated that soil moisture is 
not equally available over the entire range from field capacity to the 
wilting point. 

The object of the research reported in this paper was to study the 
effect on the yield and tuber set of potatoes by applying irrigation water 
when the available moisture dropped to certain levels. 


MATERIALS AND METHODS 


Kennebec potatoes were grown on Dunkirk fine sandy loam at East 
Ithaca, New York during 1952 and 1953 and at Mt. Pleasant (near 
Ithaca) on Valois stony loam during 1952. The field capacity of the 
Dunkirk soil was 17.5 per cent and the wilting point was 6.5 per cent. 
The field capacity of the Valois soil was 24 per cent and the wilting 
point was 9 per cent. 

Plaster of Paris moisture blocks and a Delmhorst Moisture Meter 
were used to follow the soil moisture during the season. A description of 
the meter is given in the paper by White-Stevens and Jacob (22), and 
also by Lecompte (15). Kelley et al. (14) found the electrical resistance 
method of measuring moisture to be satisfactory under field conditions. 
Comparisons of the soil moisture content as indicated by the blocks with 
determinations by the oven dry method showed the blocks to be of 
reasonable accuracy. 

During 1952, block readings in the potato row, at a depth of six inches, 
were used in determining when to irrigate. There were four treatments 
with three replications at both locations during 1952. The treatments 
were as follow : 

Treatment A — One inch of irrigation water when the available 
moisture dropped to 50 per cent, as indicated by 
the moisture meter. 

Treatment B — One inch of irrigation water when the available 
moisture dropped to 25 per cent. 

Accepted for ia ong January 25, 1954. 
2Respectively, Graduate Assistant and Professor in Department of Vegetable Crops, 
Cornell University, Ithaca, N. Y. 
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Treatment C One inch of irrigation water when the available 
moisture dropped to 5 per cent. 
Treatment D No irrigation. 


During 1953 the irrigations were based on the average of block 
readings in the potato row at depths of 6, 12, and 18 inches. The readings 
at the 12 and 18-inch depths were not considered until they indicated that 
moisture was being extracted at these depths. The treatments at East 
Ithaca during 1953 were as follow: 

Treatment A Sufficient irrigation to fill the rooting zone to field 

capacity when the average available moisture was 
50 per cent. The rooting zone was that portion of the 
upper 18 inches of soil from which the plants were 
taking water as indicated by the moisture blocks. 

Treatment B Sufficient irrigation to fill the rooting zone to field 
capacity when the average available moisture was 
25 per cent. 

Treatment C Sufficient irrigation to fill the rooting zone to 
field capacity when the average available moisture 
was 5 per cent. 

Treatment D No irrigation. 

In analyzing the data, the analysis of variance method was used. The 
treatment variance was broken into three single degrees of freedom; a 
single degree of freedom for no irrigation versus irrigation, a single degree 
of freedom for the linear component and a single degree of freedom for 
the quadratic component. 

Table 1 shows the total water supplied for monthly periods during 
1952 and 1953. 


RESULTS 

Figure 1 and table 2 show the effects of irrigation at different levels 
of available moisture on yield, tuber set and tuber size of potatoes. At 
East Ithaca during both years there was a significant linear relationship 
between the yield and per cent available moisture at the time or irrigation. 
At Mt. Pleasant there were no significant differences in yield. 

At East Ithaca during 1952 the linear relationship between total tuber 
set and available moisture at the time of irrigation was significant at the 
5 per cent level. 

There were no significant differences in total tuber set in any of the 
other tests. At East Ithaca in 1952 there was a significant linear 
relationship between tubers over two inches, and the available moisture 
at the time of irrigation. 

At East Ithaca during 1953 there was a significant linear relationship 
between the average size of tubers over two inches, and the available 
moisture at the time of irrigation. 

Increased yields of potatoes at East Ithaca during 1952 and 1953 
were brought about in two ways. In 1952 the number of tubers ranging 
above two inches were increased whereas the average size remained the 
same. In 1953 the number of tubers over two inches was about the same 
in all treatments, but the average size of the tubers was increased in the 
plots which were irrigated at the higher levels of available moisture. 
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TABLE 1.—Total water supplied ( Rainfall and Irrigation) 


East Ithaca, 1952 


Sept. 


June \ug 
(10 Days) 


Total 


4.04 110) 21.65 


4.04 19.65 
3.64 ] 
2.04 


asant, 1952 


5.10 


5.10 


5.04 
4.44 
4.64 


3.04 3.12 10.22* 


*After planting on the 20th of May 1953, we had 1.05 inches of rainfall. Soil moisture 
content was good at all planting dates. 


DISCUSSION AND SUMMARY 


Research conducted during 1952 and 1953 has indicated that the potato 
yields were higher when irrigated before the available moisture dropped 
much below 50 per cent. This seems especially true on light-textured soils. 
This was true on light-textured soils whether the rooting zone was filled 
to field capacity, as in 1953, or whether only one inch of water was 
applied by irrigation, as in 1952. 

During 1952 the major effect of irrigation on potatoes was to increase 
the number of potatoes over two inches while the average size of the 
tubers did not vary much. During 1953 the major effect of irrigation was 
to increase the average size of the tubers above two inches. Pratt et al. 
(18) found that on the whole increased tuber set resulted from irrigation 
whereas the individual tuber size did not vary much. 

\ll treatments at the same location and during the same season 
received identical fertilizer treatments. No additional fertilizer was 
applied after planting. The plots receiving the larger amounts of water 
indicated a need for more nitrogen late in the season. It is believed that 


’ 
= 
} | 
| \ 5.53 10.38 1.45 
{ B 4.53 9.38 1.31 
D 1.53 5.38 0.71 
\ 317 9% = 1.60 19.83 1.32 
B 3.17 7.96 = 1.00 17.83 1.19 
( 1.17 6.96 $10 1.60 13.83 ().92 
1) 1.17 496 10 1.60 10.83 0.72 
| 
Fast I tha ] 523 
) \ 5.55 5.38 17.02 1.31 
| B 6.15 4.58 16,22 1.25 
- 
' ( 5.15 4.98 15.32 1.2] 
\ 
| 
i] 
A 
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additional amounts of nitrogen may have resulted in a better response 
to irrigation. Jacob et al. (12) found the need for a higher ratio of 
nitrogen in the fertilizer with most of the varieties he tested, especially when 
irrigation was used. 


Bast Ithaca 1953 


700 _=-Mt. Pleasant 1952 


East Ithaca 1952 


Yield - bushels per acre 
a 


500 + 
400 
300 + 
200 
mo. irr. 5 at 50 
Per cent available moisture at time of irrigation. 
Figure 1.—Yield of potatoes as influenced by the moisture level at the time of irrigation 


| 
| 
900 | 
| 
800 
i) 
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TABLE 2.—E ffect of time of irrigation on yield, tuber set and size of potatoes 


East Ithaca, 1952 


Treat Yield of Tubers 


Total Tuber | Tubers over 2” { Ave. Size (Lbs.) 
181 
145 
131 


| 

set 30 Feet of Row ot Tubers over 2” | over 2” Bus./A 


Wt. Pleasant, 1952 


203 
198 

0.404 
183 0.408 


NS NS 


Ithaca, 1953 


0.541 
0.447 


0.396 


{ 
| 
| 
| 
| 
\ 
? B 
( 419 
. D 216 133 0.358 397 
LSD .05 59 36 NS 83 
) 01 89 51 } 126 
} 
} 
A 246 691 
B 232 653 
D 205 623 
LSD NS | NS 
East 
\ 229 193 | 871 
| B 237 190 708 
( 254 194 — 641 
| 
i D 240 189 0.352 555 
LSD .05 NS NS 035 59 
O1 053 89 
— 
| 
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STUDIES ON THE CONTROL OF POTATO BACTERIAL 
SEED-PIECE DECAY AND BLACKLEG WITH ANTIBIOTICS! 


REINER BONDE AND PAULO DE Souza" 


INTRODUCTION 

Studies conducted in Maine (1, 2) have shown that dihydro- 
streptomycin sulfate and streptomycin sulfate were very effective in 
reducing the rot caused by the blackleg bacteria, Erwinia atroseptica’. 
Streptomycin sulfate gave complete control of the soft-rot decay in potato 
slices in moist air in Petri dishes following a 30-minute immersion 
treatment at a concentration of 10 p.p.m. Terramycin hydrochloride, also, 
reduced the amount of decay on potato slices, but was less effective than 
the two streptomycins. 

Experiments were conducted in 1953 to determine if treating with 
solutions of streptomycin sulfate and terramycin hydrochloride would 
control bacterial seed-piece decay and the blackleg disease. The studies 
were conducted in the greenhouse and in the field. 


CoNTROL OF SEED-PrEcE DECAY WITH STREPTOMYCIN SULFATE 

In one experiment, freshly-cut seed pieces were inoculated with the 

blackleg bacteria before being treated in the different streptomycin sulfate 
solutions. In another experiment, similar seed pieces were inoculated 
after being treated in the antibiotic solutions. 
Treatment of Seed Pieces after Inoculation with Erwinia atroseptica. 
Freshly-cut Green Mountain seed pieces were inoculated by being sprayed 
with a virulent culture of the blackleg bacteria and were immediately 
placed in streptomycin sulfate solutions varying in concentration from 
25 to 200 p.p.m., for periods of time varying from 10 to 60 minutes. 
The seed pieces were planted in moist soil in pots in the greenhouse 
and records were obtained on the percentage of decayed seed pieces and 
healthy plants produced. The data are summarized in table 1. 

It can be seen from the data that the streptomycin sulfate treatments 
were very effective in reducing the amount of seed-piece decay and 
increasing the stand of healthy potato plants. The 30- and 60-minute 
treatments were more effective than the 10-minute treatments, except 
that the latter gave complete control at the 200 p.p.m. concentration. 
The 30-minute treatment eliminated seed-piece rot in all four concen- 
trations. However, some superficial rot was present when the seed pieces 
were treated for a 60-minute period at the lowest concentration, namely 
25 p.p.m. 

Although 80 to 100 per cent of the inoculated seed pieces treated 
with streptomycin sulfate produced healthy plants, only 10 to 50 per 
cent of the untreated seed pieces produced healthy plants (Figure 1.). 
It is thus seen that soaking inoculated seed pieces in solutions of 


1Accepted for publication February 24, 1954 
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Brooklyn, N. 
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Figure 1.—Left, two Green Mountain plants representing those grown from seed 

pieces inoculated with blackleg bacteria and then soaked in streptomycin sulfate 

solution. Right, plants representing those grown from seed pieces similarly inoculated 
but not treated with the antibiotic. 


streptomycin sulfate protected them from bacterial rot so that, when 
planted in soil, they produced a good stand of healthy plants. 

There was progressively less decay, and more healthy plants resulted 

from the longer treatment with water which probably resulted from the 
dilution of the inoculum (Table 1). When seed pieces were imoculated 
and not soaked, all of them decayed. 
Treatment of Seed Pieces before Inoculation with Erwinia atroseptica. 
The second experiment was conducted to determine if treatment of cut 
seed in streptomycin sulfate solutions would protect them from soft-rot 
due to subsequent inoculation. Freshly-cut seed pieces were soaked for 
20-, 30-, and 60-minute periods in four concentrations of streptomycin 
sulfate and were inoculated with a virulent culture of the blackleg organism 
and planted immediately in moist soil in greenhouse pots. Table 2 
summarizes the data obtained from this experiment. 

It can be seen that soaking seed in streptomycin sulfate at concen 
trations of 25, 50, and 100 p.p.m. for 10-, 30-, and 60-minute periods 
completely prevented seed-piece decay. Also, all of the treated seed 
pieces produced healthy plants. In contrast, a high percentage of seed-piece 
decay and dwarfed plants occurred where the seed pieces were treated 
with water only. The reason that some decay occurred in seed pieces 
treated with the 200 p.p.m. streptomycin sulfate solution is not known. 
It is possible that this higher concentration injured the seed pieces. 
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TABLE 1.—Effect of streptomycin sulfate treatments on seed piece decay 
when seed was previously inoculated with Erwinia atroseptica. 


Length of Treatment and Effect 
Concentration 


P.p.m., 10 Minutes 30 Minutes 60 Minutes 


0 (Water Control ) 80- 10! 70- 40! 50- 50! 
20- 80 0-100 0-100 
10-100 0-100 0-100 
90 0-100 0-100 
0-100 0-100 0-100 


'The first figure is the percentage of seed pieces decayed; second figure shows pet 
centage of seed pieces producing healthy plants. 


ABLE 2.—Effect of streptomycin sulfate treatments on seed piece decay 
when seed was subsequently inoculated with Erwinia atroseptica. 
Length of Treatment and Effect 
Concentration 


Pop.m 10 Minutes 30 Minutes 60 Minutes 


ater Control ) 20-80! O0 0-50)! 50- 0-50! 
0-100- 0 0-100- 0 0-100- 0 
0-100- 0 0-100- 0 0-100- 0 
0-1L00- 0 0-100- 0 0-100- 0 
20- 90- 0 95- 0 0-100- 0 


lFirst figure gives the percentage of seed pieces decayed; second figure, the percentagt 
of seed pieces producing healthy plants; third figure the percentage of seed pieces 
producing dwarted plants. 


COMPARISON OF STREPTOMYCIN SULFATE AND TERRAMYCIN Hypbro- 
CHLORIDE FOR CONTROL OF SEED-PIECE DECAY AND BLACKLEG 


Studies conducted in Maine have shown that a common soil organism 
Pseudomonas fluorescens may cause a seed-piece decay and rotting of 
potato tubers. The question arose as to whether antibiotics can be used 
to control the rot caused by this organism as well as the rot caused by 
blackleg bacteria. 

Freshly-cut potato seed pieces were inoculated with P. fluorescens, 
E. atroseptica, and a mixture of these organisms. The inoculated seed 
pieces were dipped for a 30-minute period in solutions containing four 
different concentrations of streptomycin sulfate, terramycin hydrochloride, 
and a mixture of these two antibiotics. The inoculated and treated seed 
pieces and the untreated controls were planted in pots in the greenhouse 
and observations made on the amount of seed-piece decay and _ blackleg 
that resulted. The results of this experiment have been summarized in 
table 3. 

The data show that the four concentrations of streptomycin sulfate 
practically eliminated the seed-piece decay caused by both of the organisms 
when used alone for making the inoculations. Some shallow superficial 
decay, however, was present when the seed pieces were inoculated with 
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both of the organisms in combination before being treated with strepto- 
mycin. This decay, however, was not very active and did not prevent 
the formation of healthy potato plants. 

It also can be seen from the data in table 3 that soaking the inoculated 
seed pieces in solution of terramycin hydrochloride did not control the 
decay caused by the blackleg organism, although it caused a slight reduction 
in the rot caused by P. fluorescens. (See Figure 2). The solutions con- 
taining both streptomycin sulfate and terramycin hydrochloride eliminated 
seed-piece decay caused by P. fluorescens and by the mixture of this 
organism and the blackleg organism. There was, however, some decay 
when the seed pieces were inoculated only with the blackleg organism 
and treated in the solutions containing both antibiotics. 

The control of blackleg is closely associated with the control of 
seed-piece decay caused by E. atroseptica. Although the percentage of 
blackleg plants was low in these experiments it can be noted that none 
appeared in the plants grown from seed pieces that had been treated 
with streptomycin sulfate. In contrast, from two to five per cent blackleg 
occurred in the plants from the control seed lots that had been imoculated 
with blackleg bacteria and soaked in water. Treating the inoculated seed 
pieces with terramycin hydrochloride did not eliminate blackleg. 


TABLE 3.—Control of two kinds of bacterial decay and blackleg by 
treatments with streptomycin sulfate and terramycin hydrochloride. 


Percentage Seed-piece Decay and Blackleg! 
C ‘en fluorescens 
| P. fluorescens? E. atroseptica and 
— E. atroseptica 
as ——— - — 
P.p.m. Black- Black- Black- 
Rot Rot leg* Rot leg? 
Streptomycin 25 10 0 0 0) 15 0 
sulfate 50 0 () 0 15 
100 0 0) 0) 10 
200 0 0) 0) 0) 5 0 
Water control 20 0 90 3 75 4 
Terramycin 25 10 0) 90 4 90 4 
hydrochloride 50 20 0 100 3 100 4 
100 0 0) 100 2 100 2 
200 5 0 100 l 100 2 
Water control 30 0 98 2 90 2 
Streptomycin 25 0 0) 30 0 0 0 
sulfate and 50 0 0 10 0 0 0) 
terramycin 100 0) () 0 0 0) 
hydrochloride 200 0 (0) 0) 
(mixed equal 
parts ) ail 
Water control 25 0) 95 2 92 2 


1Average of 100 inoculated seed pieces for each treatment. 

The seed pieces were inoculated by being sprayed with virulent cultures and allowed 
to dry for 15 minutes before being treated in the antibiotic solutions for 30 minutes. 
2A common soil organism isolated by Donald Folsom from potatoes, cultures identified 
by B. A. Friedman. This organism may cause a slow decay in potato seed pieces. 
$%[ndicates plant infection 
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Figure 2.—Green Mountain plants grown from seed pieces inoculated with blackleg 

bacteria and then soaked in antibiotic solutions. Right, after soaking in streptomycin 

sulfate solution. Left, after soaking in terramycin hydrochloride solution. The difference 

is due to the much greater effectiveness of streptomycin sulfate in preventing 
seed-piece rot. 


These data indicate that treating contaminated seed pieces in strepto- 
mycin sulfate solutions may eliminate blackleg, besides eliminating to a 
large extent the losses from seed-piece decay and missing hills. Such 
control was obtained with all the different streptomycin sulfate concen- 
trations although the lower concentrations were somewhat less effective 
than the higher in some instances. 


Firtp TRIAL 

It may be asked whether the results of the experiments conducted 
in the greenhouse can be applied to treating seed potatoes under field 
conditions. The inoculation of seed pieces with virulent cultures of the 
pathogen were much more severe than normally would have occurred 
in practice. 

In another experiment conducted in 1953, 100. blackleg-inoculated 
Kennebec seed pieces were treated in a_ streptomycin sulfate solution 
(50 p.p.m. for 30 minutes) and planted in the field. All of these seed 
pieces produced healthy plants. In contrast, inoculated, untreated seed 
pieces were nearly completely destroyed by bacterial decay and produced 
practically no normal plants. Although no blackleg infected plants resulted 
from the inoculation, the experiment demonstrated that the streptomycin 
sulfate treatment can control seed-piece decay caused by the blackleg 
organism under field conditions. 
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CONCLUSIONS 


Treating cut seed potatoes in solutions of streptomycin sulfate or 
of streptomycin sulfate combined with terramycin hydrochloride is an 
effective method for reducing the losses from blackleg and from seed-piece 
decay or missing hills caused by E. atroseptica and P. fluorescens. 
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THE EFFECT OF IMMERSION IN SEA WATER 
ON THE SPROUTING OF POTATO TUBERS! 


J. I. G. Ross? ano D. B. Rosinson® 


[INTRODUCTION 


Potato shippers in the Maritime Provinces are often concerned over 
the possible injurious effects from the wetting of cargoes of potatoes 
with sea water during transit. Besides the loss that may occur from rot, 
the question of viability of potato seed stocks following such wetting 
during ocean transportation is of prime importance. This paper reports 
the results of experiments conducted to determine the tuber injury that 
may result when potatoes are drenched or immersed in sea water. 


MATERIALS AND METHODS 


Sea water used in the tests was collected immediately before use 
during high tides from points on the coast where no run-off or other 
adulteration could occur. Its specific gravity was found to vary from 
1.016 to 1.020. Fresh water used for controls had a specific gravity of 
1.001. The potatoes used were of Foundation seed grade and were 
selected for uniformity and soundness. The effect of the various treatments 
on the viability of eyes was measured by setting tubers or single eyes 
in damp moss and then measuring the length of the developing sprouts 
after two or three weeks. 


EXPERIMENTAL PROCEDURES AND RESULTS 

\ preliminary trial on the effect of immersing tubers in water was 
performed in the greenhouse at a temperature of 65-70°F. Dormant 
Sebago tubers, in lots of ten each, were kept in sea water and in fresh 
water respectively for periods of approximately five days. Control lots 
were left dry. Observations on the length of tuber sprouts, made at intervals 
over a period of three weeks, showed that all the immersion treatments 
promoted growth, and that sea water was slightly more effective than 
fresh water in this respect. Rot developed within a week, however, in 
tubers that were kept for more than one day in fresh water or more than 
three days in sea water. 

To confirm and extend the results of this preliminary trial an 
experiment was designed to test the effect of intermittent drenching 
with sea water at several temperatures on the viability of seed tubers. 
lrish Cobbler, Bliss Triumph, Katahdin, and Sebago varieties were included 
since these are commonly shipped by boat from the Maritime Provinces 
in the early fall months. A split-plot, randomized block design was used. 
Each ‘sub-lot’ comprised twenty tubers and all treatments were replicated 
four times. Varieties were harvested on October 7 and immediately 
placed in storage at the designated temperature. One-half of each varietal 
replicate was then drenched intermittently with sea water for a period 
! Accepted for publication March 5, 1954. 
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of four days and allowed to dry. Jute sacks were used as containers so 
that the ‘wet’ treatments dried out very gradually over a period of two 
months. After five weeks storage at the various temperatures all lots were 
transferred to storage at 40° F. for an additional six weeks. At the end 
of this period their viability was tested by measuring the growth made 
by eye-end sprouts when embedded in damp moss for three weeks. The 
results are summarized in table 1. Samples of all treated lots used in 
the test were kept in normal potato storage for a full seven months 
without any adverse effects appearing in those lots that had undergone 
treatment. 

Analysis of variance of the data showed that highly significant 
differences in growth were caused by variety and by treatment. Wetting 
with sea water during early storage resulted in greater subsequent growth 
over the full range of temperatures used. This increase in growth was most 
apparent in the varieties Sebago and Katahdin where dormancy is less 
prolonged than in the varieties Irish Cobbler and Bliss Triumph. 


TaBLe 1.—The effect of wetting with sea water at various temperatures 
on the subsequent sprouting of potato tubers. 


Early Storage Treatment \verage Growth of Sprouts (Mm. ) 
Temperature Dry, or Wet Irish Bliss 
(°F.) with Sea Water Cobbler Triumph Katahdin Sebago 
60 Dry 4.4 4.7 8.4 12.1 
Wet 4.8 4.7 8.7 14.1 
70 Dry 4.8 4.1 8.1 11.2 
Wet 5.3 5.2 9.3 14.5 
80 Dry 5.5 5.6 9.5 11.5 
Wet 5.7 5.8 9.7 12.8 


A second experiment was conducted to determine the relationship 
of tuber dormancy to sea water effects. One hundred and twenty tubers 
of the variety Sebago were kept at 68° F. for eight days until the 
eyes of the eye-end showed signs of growth. They were then divided 
into two lots. One lot was immersed in sea water whereas the other 
was left dry. An equal number of completely dormant Sebago tubers 
were treated similarly. At the end of three days one-half of each group 
was withdrawn and placed in damp moss to sprout. After six days the 
remainder was similarly placed in moss. An examination ten days later 
showed that severe injury and retardation of growth occurred in eyes at 
the eye-end of the immersed tubers that had begun to break dormancy. 
No such injury was evident in tubers that were dormant at the time of 
immersion in sea water. Growth comparisons are given in table 2. 

One of the most noteworthy effects observed in this trial was the 
uniform, vigorous sprouting from all center and stem-end eyes of tubers 
that had been immersed in sea water. Lots that had been kept dry, even 
though at green-house temperatures for two weeks, showed sprouting at 
the eye-end only. The increased early growth of plants originating from 
stem-end eyes of tubers that had been immersed in sea water is shown 
in figure 1. 
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Figure 1.—The effect of immersion in sea water on the early growth of stem-end eyes 
of Sebago tubers. Left—Check; Right—Immersed for six days in sea water 
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A final test was performed to determine the length of time that 
dormant tubers could be immersed in sea water before breakdown of tissue 
occurred. Six lots of ten tubers each were placed in sea water for one 
to six days respectively. A similar series was placed in fresh water 
as a check. All lots were kept at 56°F. Examinations for rot were made 
twelve days after removal from the water. Comparative counts of bacteria 
present in the sea water and in the fresh water were also made at intervals 
during the course of the trial using the method of dilution plating on 
beef-extract peptone agar adjusted to pH 7.2 and incubated at 22° C 
(2), Results are given in table 3. 

It is apparent from the table that bacterial populations were several 
times greater in fresh water than in sea water, and that this was 
paralleled by more severe rot in the fresh water series. Tubers continuously 
immersed in sea water for periods up to three days at 56° F. developed 
no rot, whereas those immersed in fresh water showed severe breakdown 
after two days of treatment. All eyes not affected by rot sprouted normally. 
Figure 2 illustrates the type of breakdown that occurred. 

TABLE 2.—The effect of immersion in sea water on the eye-end sprouting 
of potato tubers. 


Period (Average Length of Eye-End Sprouts (mm) 
Immersed 
Days Tubers Dormant Tubers Breaking Dormancy 
() 44 47 
3 4.2 44 
52 
Loo P= 1.2 


TABLE 3.—The effect of continual immersion in water on rot development 
of tubers and bacterial population of the water. 


Period Sea Water Fresh Water 
Immersed Degree Number of! Degree Number of! 
Days of Rot Bacteria/cc of Rot Bacteria/cc. 


( Plating of freshly 22 73 
collected water ) 
l None 240,000 None 730,000 
2 None Severe 
3 None 290 C00 Severe SO0,000 
4 Slight Severe 
5 Slight Severe 
Severs 100.000 Severe 740,000 


! Average of six platings 
DISCUSSION 


The results of these trials show that several distinct effects ar¢ 
produced in potato tubers when they are immersed in sea water. I[nter- 
mittent wetting or continual immers:on up to three days at a temperature 
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FIGURI 


Rot caused by immersion for 2 days in fresh water 


of 56°F. promoted the vigor and speed of subsequent sprouting in dormant 
tubers. On the other hand, eyes that had begun to sprout before treatment 
were killed or retarded in growth by immersion in sea water. The 
reduction of oxygen supply attendant on immersion may hasten the 
termination of the dormant period, as suggested by Thornton (3), and so 
give the increased early growth observed in dormant-treated lots. Another 
possible factor is that sea water itself may exert a mild therapeutic action. 
This is suggested by the much lower levels of bacterial population that 
occurred in sea water as compared with the fresh water checks, as 
shown in table 3. Such therapeutic action of sea water was noted in 
very early times when salvaging wheat from wrecked vessels (1 ) 


SUMMARY 


Immersion of dormant potatoes in sea water for periods up to 
three days at 56° F. was found to shorten the dormancy period and 
increase the early growth of plants. More prolonged immersion, or the 
exposure of eyes that had begun to grow, resulted in a soft rot of tubers 
and injury to the sprouts. 
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PUNGO:' A NEW VARIETY OF POTATO RESISTANT TO 
LATE BLIGHT AND ADAPTED TO EASTERN VIRGINIA 


M. M. Parker,” R. V. AKELEy,* AND F, J. STEVENSON® 


For more than fifty years eastern Virginia has produced potatoes 
for the second early or summer market. In the twenties plantings reached 
a peak of more than 100,000 acres in the 4 or 5 coastal counties, 
and all farming activities centered around the potato crop. At that time 
the most productive land was reserved for potatoes, and the fertility 
was guarded by suitable rotation systems, the use of winter cover crops, 
and the application of liberal amounts of stable manure. These treatments 
on the sandy ioams of these counties resulted in the production of bright- 
looking, high-quality tubers, and their appearance classified them as 
“new” potatoes as differentiated from the storage potatoes of the North. 
The new potatoes readily found receptive and widely scattered markets 
in June and July. 

At present about 25,000 acres are planted to potatoes in eastern 
Virginia. The Virginia crop meets strong competition from the crops 
of Western States. The present problem, therefore, is to find more efficient 
means of producing and marketing potatoes. Machine handling, irrigation 
wherever possible, more effective marketing procedures, and especially) 
the production of higher yielding disease-resistant varieties will do much 
to meet the competition from other states and keep the industry on a 
profitable basis. 

For many years the Irish Cobbler has been the standard variety 
in eastern Virginia. It has produced many profitable crops, but under 
adverse climatic conditions its yields are relatively low, its market quality 
is often below average, and it is very susceptible to the late blight fungus. 

In recent vears the Virginia Truck Experiment Station has cooperated 
with the United States Department of Agriculture in the National Potato- 
Breeding Program in an effort to find a variety to replace Irish Cobbler. 
Such a variety should mature its tubers early or medium early and 
they should have good market and cooking qualities. It would be more 
valuable if it outyielded Irish Cobbler under adverse conditions and 
if it were resistant to some of the more serious diseases of potatoes, 
including late blight. 

Late blight does not attack consistently the early crop, but it does 
occur often enough to cause serious trouble, and the losses from it 
seem to be increasing, especially in fields that are irrigated. Potatoes 
planted in July are attacked nearly every year, and frequently the plants 
are killed before satisfactory yields are made. Few potato growers have 
the proper equipment to apply fungicidal treatment to control blight, 
and therefore it seems essential to develop resistant varieties. Many 
'Accepted for publication March 8, 1954. 

Pungo is the name of a well-known Indian Chief, who lived in Princess Anne 
County, Va., near what is now a noted shipping point for potatoes called Pungo. 
Many markets are familiar with potatoes shipped from Pungo, Va. 
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seedling varieties have been tested, but few of them meet the requirements. 
One of the most promising was named Pungo and released to growers 
in 1950. 
ORIGIN 
Pungo was tested under the pedigree number B 76-43. It is a 
selection from the cross of two unnamed seedlings of the United States 
Department of Agriculture, 96-44 and 528-170. The cross was made 
and the seedlings were grown in 1940 in the greenhouse of the Plant 
Industry Station, Beltsville, Maryland. Tubers were sent to Maine for 
increase. B 76-43 was selected in the fall of 1941, increased further, and 
sent to various State agricultural experiment stations for trial in 1943 
The complete pedigree of Pungo follows: 
44537 Katahdin 
Richter’s Jubel Chippewa 
Pungo (U.S.D.A. 
Seedling x 
B 76-43) ( Earlaine 


X 96-44 x 


DESCRIPTION 
PLANTS.—Large, spreading. Stems: Medium thick, prominently 
angled. Nodes: Slightly swollen, green. /nternodes: Green. Wings: Slightly 
waved to straight, green. Stipules: Medium-sized, green, scantily pubescent. 
Leaves: Medium long, broad, open type, medium green. Midribs: Green, 
scantily pubescent. Petioles: Green. Primary leaflets: Ovate, medium, 3 
pairs, mean length of blade 57.4 + 0.53 mm. (2.26 in.), mean width 
34.6 = 0.36 mm. (1.36 in.), index 60.3 + 0.33.1 Secondary leaflets: 
Few, between primary leaflets. Tertiary leaflets: Few. Inflorescence: 
Medium-branched. Leafy bracts: Few. Peduncles: Medium long, green, 
scantily pubescent. Pedicels: Medium to short, green, scantily pubescent. 
FLOwERS.—Calys lobes: Tips medium long, green, scantily pubescent. 
Corolla: Large or medium (diameter 35 mm.), white. Anthers: Orange 
yellow. Pollen: Scant. Style: Straight. Stigma: Globose, multilobed, green. 
Tusers.—Elliptical to elliptical round, mean length 83.2 + 0.63 mm. 
27 in.),” mean width 78.1 + 0.41 mm. (3.07 in.), mean thickness 


61.5 + 0.41 mm. (2.42 in.), index of width to length 94.3 + 0.94,° of 


1Calculated by dividing the width of each of 100 leaflets by the length and multiplying 
the average of these ratios by 100. The leaflets were taken from the fourth leaf from 
the top of a stem, one leaflet, the distal left lateral, being taken from each leaf. Since 
the potato leaflet is asymmetrical the length was determined by taking the average of 
the measurements from the apex to the base of each respective lobe. This is a modi- 
fication of the method described in Salaman, R. N.: Potato Varieties, pages 153-170. 
Cambridge, 1926. 

2Average of measurements of 74 tubers each weighing approximately 8 ounces (223- 
233 gms. ). 

“Calculated by dividing the width of each of 74 tubers by the length and multiplying 
the average of these ratios by 100. The data used for calculating the index were 
taken from the measurements used to designate the dimensions of the tubers 
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thickness to length 74.3 + 0.79, of thickness to width 79.0 0.70. Skin: 
Flaked, self-colored, dark creamy buff. Eyes: Medium deep, of same color 
as skin. Eyebrows: Medium long, curved, medium prominent. Flesh: 
White. Sprouts: Creamy white when developed in the dark. Maturity: 
Early in Virginia, medium early in Maine. 


(CHARACTERISTICS 


Pungo is a rapidly growing early to medium-early variety. The 
tubers are elliptical to elliptical round with medium deep eyes and dark 
creamy buff skin classified as white in the commercial trade. 

In eastern Virginia the seedling varieties are tested under a wide 
range of environmental conditions. Some of the tests are made at Norfolk, 
Virginia, in the spring under irrigation and others without irrigation. 
The soil at Norfolk is fairly heavy, not typical of the soils used to grow 
the very early commercial potatoes in that district, but a type capable 
of producing optimum yields. Other tests are made at Onley, Virginia, 
on soil fairly representative of that on which many of the potatoes are 
grown on the Eastern Shore. The test plots at Onley are not irrigated ; 
so in seasons of light rainfall the potato yields are low. Potatoes for 
another test are planted at Norfolk in July and harvested in early 
November. A variety that will perform satisfactorily under such a wide 
range of conditions is unusual. 

In 1949 Pungo was harvested at Norfolk, Virginia, as early as the 
Irish Cobbler, and it vielded 26 per cent higher. It showed a degree 
of drought resistance in the tests at Onley, where with rainfall of 
approximately 10 inches during the growing season it yielded 77 per 
cent higher than the Irish Cobbler. 

In 1953, 9 trials were made in eastern Virginia. Under irrigation 
at Norfolk, Virginia, Pungo yielded 365 bushels per acre and Irish 
Cobbler 341. Without irrigation Pungo produced 230 bushels per acre 
and Irish Cobbler 200. In 8 of the 9 tests Pungo produced larger vields 
than Irish Cobbler. The average yield of Pungo for the 9 tests was 310 
bushels per acre compared with 280 bushels for Irish Cobbler. In soil 
heavily infested with the scab organism 66 per cent of the total yield 
of Pungo, or 248 bushels per acre, was marketable, but only 16 per cent, 
or 40 bushels, of Irish Cobbler was marketable. In an insect-preference 
test flea beetles and leafhoppers were much less injurious to the Pungo 
than to the Irish Cobbler. 

Although eastern Virginia can produce excellent table stock it is 
extremely difficult to grow satisfactory seed stock there. As a result, 
Virginia must depend on Maine or other Northern States for seed 
potatoes, and so a variety grown in Virginia must yield enough 1m the 
Northern States to pay growers to provide certified seed. 

Pungo meets this requirement. In 24 tests at 6 places in Maine 
during 1947 to 1950, Pungo yielded 647 bushels per acre compared with 
640 for Green Mountain and 533 for Katahdin. In these same tests 
Pungo produced a mean dry-matter content of about 18.0 per cent and 
Green Mountain about 18.8. 

Pungo is highly resistant to the common races of the late blight 
fungus. It has shown this resistance in the Norfolk area and in Maine. 


1954 | PARKER, ef al: PUNGO: A NEW BLIGHT RESISTANT VARIETY 325 


In 1951, a year of heavy losses from late blight in Maine, it yielded 
604 bushels per acre of U. S. No. 1 potatoes without spray of any kind, 
compared with a yield of 495 bushels for Green Mountain. When 
sprayed with DDT alone to kill insects Pungo yielded 655 bushels per 
acre and Green Mountain 537, but when sprayed with bordeaux + DDT 
Pungo yielded 647 bushels per acre and Green Mountain 645. The blight 
resistance of Pungo is reflected in these data. 


ADAPTATION AND COMPARISONS 


In eastern Virginia, Pungo is more suitable for the spring planting 
than Kennebec or Sebago, as it matures at approximately the same time 
as Irish Cobbler. Kennebec and Sebago mature at least two weeks later 
and for this reason are recommended for the late crop planted in July 
and harvested in November. 

Pungo has been tested for adaptation by the National Potato-Breeding 
Program. It was included in a group of more than 400 selections, single 
tubers of which were sent to 20 cooperating State agricultural stations 
for the 1943 crop. A number of the cooperators selected it for further 
trial. Since 1943 it has been sent out in large lots, and the results show 
that it yields well in a number of Southern States. In 1949 at four 
places in South Carolina Pungo gave a mean yield of 334 bushels per 
acre and Irish Cobbler 244. At two places in Florida, Pungo yielded 396 
bushels per acre and Sebago 326. At Russeltown, Texas, Pungo yielded 
155 bushels per acre, and Triumph 65. At Thibodaux, Louisiana, Pungo 
yielded 245 bushels per acre and Triumph 135. From these and other 
records it is evident that Pungo yields satisfactorily in a number of 
Southern States. 

Under very favorable growing conditions, such as prevailed in 
Maine in 1951, Pungo produces too many large tubers, and the very 
large tubers are inclined to be rough. This is true also of other vigorous 
growing varieties such as Kennebec and Sequoia. Closer planting and 
lighter applications of fertilizer will remedy this condition without reducing 
yield much and with the added advantage of a saving in the cost of 
fertilizer. 

DISSEMINATION 


In 1953 a carload of certified seed of Pungo was distributed among 
the growers in eastern Virginia. Most of them reported that the new 
variety was superior to Irish Cobbler in yield and market qualities. The 
results of experimental tests and the favorable reports from growers 
should create a demand for certified seed of Pungo. A limited acreage 
of this variety was entered for certification in Maine in 1953 and it was 
reported that a small amount was produced in Canada. 


SUMMARY 


About 25,000 acres are planted to potatoes, annually, in eastern 
Virginia. New production methods and new high-yielding disease-resistant 
varieties must be used if the Virginia poteto industry is to meet the 
competition from other states. As part of the National Potato-Breeding 
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Program, Pungo, a rapidly growing, medium-early variety, potentially high 
in yielding ability and highly resistant to the late blight fungus, was 
released to growers in 1950. Pungo usually outyields Irish Cobbler and 
far exceeds it on the Eastern Shore of Virginia in seasons of deficient 
rainfall. 

It compares favorably with Green Mountain in Maine so that it can 
be produced with profit by certified seed growers. It can be grown in 
Maine without fungicidal applications but should be sprayed with DDT. 

Pungo yields well in several of the southern states. If its tubers 
grow too large they are inclined to be rough. Closer planting and 
lighter applications of fertilizer will remedy this condition. 
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POTATO NEWS AND REVIEWS 


POTATO UTILIZATION IN RELATION TO VARIETY 
(HEREDITY) AND ENVIRONMENT'! 


F. J. Stevenson,” R. V. AKELEY? AND JoHN G. McLEAN* 


Potato utilization is a subject that is freely discussed especially 
in years of surplus. Utilization in its broadest sense includes the use 
made of potatoes whether consumed in the fresh state, processed before 
they reach the ultimate consumer, fed to live stock, used for seed, or 
exported, and regardless of the way in which potatoes are utilized, variety, 
and the environment in which the potatoes are grown play important parts. 

In 1952 the total potato production in the United States was 347.5 
million bushels. Three and two-tenths million bushels were imported, 
making a total supply of 350.7 million bushels (1). Roughly, 74 per cent 
of the total supply, or 259.1 million bushels, were used fresh: 6 per cent 
in farm homes, 51 per cent in urban homes, and 17 per cent in restaurants. 
The total amount processed before reaching the ultimate consumer was 
approximately 35 million bushels, or nearly 10 per cent of the total supply. 
Feed for livestock and shrinkage amounted to approximately 19 million 
bushels, or a little over 5 per cent. About 34 million bushels or 10 per cent 
were used for seed and 3.5 million bushels, or 1 per cent, was exported. 
It might be noted that in 1952 the amount imported, 3.2 million bushels, 
was very close to the amount exported, 3.5 million bushels. The data on 
potato utilization in the United States in 1952 adapted from a table prepared 
by A. E. Mercker, United States Department of Agriculture, published by 
William M. Case in the Valley Potato Grower are given in table 1. 


ARIETY 

Varieties of potato differ in many characters such as color of skin, 
shape of tuber, depth of eye, color of flesh, chemical composition, physical 
structure of flesh, vield, and reaction to diseases and injury by insects. 
Each character is dependent on hereditary factors or genes present in 
each of the cells of the potato, but the development of each character 1s 
influenced by the environment which makes or mars it even when the 
most desirable combination of genes is present. 

The potato geneticist has a relatively easy task in producing varieties 
with favorable combinations of genes and much progress can be shown in 
the varieties recently released to growers, but no variety has ever been 
produced that will have the same qualities grown under all environmental 
conditions. 

If it were not for environmental effects or if all potatoes were 
grown under the same environment it would be easy to name varieties 
most suitable for various methods of cooking, such as baking, boiling, 
chipping, or french frying. However, potatoes are grown in the United 
States under a wide range of environments and the variety name in 
itself has little value in designating a potato for a particular purpose. 


1 Accepted for publication May 25, 1954 

“Principal Geneticist, Senior Horticulturist, and Senior Horticulturist, respectively, 
Horticultural Crops Research Branch, Agricultural Research Service, United States 
Department of Agriculture, Beltsville, Md., and Aberdeen, Idaho. 
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TABLE 1.—Potato utilization in the United States in 1952. 


— 


sate BE Millions of Per cent of 
— Bushels Total Supply 
Fresh Food 
On farms where produced 20.3 5.79 
In urban homes 178.8 50.98 
In restaurants 60.0 17.11 
Total used fresh . 259.1 73.88 
Processed Foods and Starch 
Chips 25.3 7.21 
Frozen french fries 2.5 71 
Hash, stews, soups 1.0 28 
Canned potatoes 1.4 43 
Dehydrated potatoes 1.2 34 
Flour 4 ll 
| 
Starch 3.1 88 
Total proce ssed 34.9 9.96 
/ eed | 
For livestock 18.91 5.39 
Seed 
For new crops 34.3 978 
Exports 
To foreign countries 
To territories of United States 1.0 28 
Total off-shore sales 99 
Total supply 350.72 100.00 


1This value includes some shrinkage or loss. 

2The total supply includes a production of 347.5 million bushels, and imports 3.2 million 
bushels, a total of 350.7 million bushels. 


In recent years more potatoes than formerly are processed before 
being sold to the ultimate consumer and greater attention is being given 
to the production of varieties suitable for processing. Varieties to be 
processed are not unlike those to be used fresh. They must have about 
the same characteristics. A list of the important characters must include 
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high yield, disease resistance, smooth tuber shape, shallow depth of eye, 
and a high percentage of solids. High yields and disease resistance cut 
costs of production and consequently the cost of the raw material to 
the processor. 

Smooth shape and shallow eyes eliminate much waste in the prepara- 
tion of potatoes for processing, especially if they are prepared with a 
mechanical peeler. Kirkpatrick et al. (2) reported losses in 6 commonly 
grown varieties of potatoes from machine-paring. The mean percentages 
of loss for 4 years are given in table 2. The losses ranged from 20.2 
per cent in Katahdin to 31.7 per cent in Irish Cobbler. It would take 
a large difference in percentage of solids to offset this difference in 
paring waste. These losses are from the outer layers of flesh, which are 
usually higher in dry matter and contain a larger proportion of vitamins 
and minerals than the inner tissues. 

Fortunately, all processors want potatoes containing high percentages 
of solids. Other characters, such as sugar content, amino acids, and 
proteins, may make or mar the finished product, but high dry-matter 
content is a prime necessity for the makers of starch, flour, dehydrated 
potatoes, frozen french fries, and potato chips. Fortunately, again, we have 
a simple test for solids since this percentage can be estimated from the 
specific gravity of the tubers. 

TasLe 2.—Percentage losses of potatoes obtained by machine-paring of 
6 varieties during the years 1947 to 1950, inclusive. 


Mean Loss! 


Variety (4 years) 

Per cent 
Katahdin 20.2 
Russet Burbank 20.4 
Chippewa 25.1 
Triumph 28.1 
Green Mountain 29.0 
Irish Cobbler 31.7 


1Data adapted from an article written by Kirkpatrick et al. (2). 


INHERITANCE OF PERCENTAGE SOLIDS 


The character percentage solids in potatoes, like all other genetic 
characters, is the end result of the interaction of hereditary factors or 
genes and of environment. The plant breeder can get new recombinations 
of genes and produce varieties that have relatively high dry-matter contents 
when grown in a particular environment, but when grown elsewhere or 
in another season they may be much lower in their percentage of solids. 

A study of the inheritance of high versus low solids was made 
with 5 varieties: seedling variety 47156, high in percentage solids; 
Katahdin, medium high; Earlaine, medium low; Earlaine No. 2 low; 
and Green Mountain, high. The first 4 were selfed and all were crossed 
with Green Mountain. The data for the selfed lines are given in table 3. 
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TABLE 3.—Segregation for percentage solids found in four selfed lines 
of potato grown at Presque Isle, Maine, 1943. 


Seedlings! 


Solids Range of Mean 
Seedlings 
Parentage in Solids in Solids in with | 
Parents Seedlings Seedlings 
or Higher 
Per cent Per cent Per cent Per cent No 
47156 selfed 23.3 | 16.6-23.0 20.3 66 35 
Katahdin selfed 21.0 15.5-22.2 18.9 31 8] 
Earlaine selfed 19.0 15.0-20.5 17.8 10 44 
Earlaine No. 2 selfed 17.6 15.0-19.1 16.8 0) 38 


119.7 per cent solids is equal to 1.080 specific gravity. Specific gravity 1.080 or higher 
is preferred by the makers of chips or french fries. 


Selfed Lines. The seedlings in each of the 4 selfed lines showed 
a wide range in percentage solids indicating that none of the parent 
varieties bred true. The percentages of seedlings meeting the preferences 
of the chip makers, 19.7 per cent solids or higher, were in the same 
order as the solids of the parent varieties: 66 per cent of the seedlings 
of 47156 selfed, 31 of Katahdin selfed, 10 of Earlaine selfed, and 0 
per cent of Earlaine No. 2 selfed showed 19.7 per cent solids or higher. 
The data show that percentage solids is inherited. 


Crosses. Further evidence of the heritability of percentage solids is 
found in the segregations in 4 potato crosses as shown in table 4. Some 


of the seedlings of the first 2 crosses were higher in percentage of solids 
than either parent. In the last 2 crosses the dominance of the high 


Tas_e 4.—Segregation for percentage solids found in four potato crosses 
grown at Presque Isle, 1943. 


Seedlings! 


Solids Range ot Mean With 19.7 —_ 
Crosses in Solids in Solids in Per cent Tested 
Parents Seedlings Seedlings Solids or ‘ 
Higher 
Per cent Per cent Per cent Per cent Ni 
Green Mountain x 
S 47156 23.8 x 23.3 18.9-25.5 22.6 97 117 
Green Mountain x 
Katahdin 23.8 x 21.0 18.3-24.7 21.2 89 94 
Green Mountain x 
Earlaine 23.8 x 19.0 15.6-23.8 20.1 6] 94 
Green Mountain x 
Earlaine No. 2 23.8 x 17.6 16.4-23.3 19.6 53 94 


119.7 per cent solids is equal to 1.080 specific gravity. Specific gravity 1.080 or higher 
is preterred by makers of chips or french fries 
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percentage solids in Green Mountain is evident since several of the 
seedlings in the cross Green Mountain x Earlaine were as high as the 
Green Mountain parent, and a few of those in the cross Green Mountain 
x Earlaine No. 2 were nearly as high as the better parent. 

In selfed lines and crosses it is evident that if one parent is high 
in percentage solids a large number of the progeny will also be high, 
but if both parents are low as was the case when Earlaine No. 2 was 
selfed none of the seedlings was high enough to meet the preference of 
the makers of chips or french fries. 

\arieties that were high in dry-matter content when grown in plots 
on the Aroostook Farm, Presque Isle, Maine, in 1943, were produced, 
but when they are grown elsewhere or in another season the results 
might be different because of environmental effects. 


IX.NVIRONMENTAL VARIATIONS AFFECTING PERCENTAGE OF SOLIDS 

It has been shown that there are genetic differences among varieties 
and seedlings in their ability to produce a high percentage of solids, but 
often the differences due to environment are greater than the genetic 
or varietal differences. Many environmental factors will influence the 
development of dry-matter content in the potato, but only a few will 
be discussed in this paper: soil variation, locations in Maine, locations 
in 17 States, optimum conditions in Idaho, unfavorable conditions in 
Idaho, date of planting in Maine, date of killing potato tops or harvesting 
in Maine, fertilizer, and temperature and moisture. 

Soil Variation. The tubers of a single variety grown in a short row 
will show wide differences in percentage of solids. The 5 varieties used 
as parents of the crosses reported in table 4 were grown from seed-pieces 
at Presque Isle, Maine, in 1943. Tubers were selected at random from 
3 replications of 25 hills each. The data for percentage solids of these 
tubers are presented in table 5. A wide range in percentage solids was 
found in the samples of each variety. The lowest and the highest dry-matter 
content found in the tubers of the Green Mountain variety differed by 
10.6 per cent. However, the percentages of tubers with 19.7 per cent 
solids show these 5 varieties to rank as follows: Green Mountain, seedling 
variety 47156, Katahdin, Earlaine, and Earlaine No. 2. 

Locations in Maine. In 1952 yield and specific gravity tests were 
conducted at four locations in Maine, in cooperation with the Maine 
Agricultural Experiment Station. The potatoes were planted at Presque 
Isle on May 6, and about 3 weeks later at the other 3 locations. They 
were harvested at Presque Isle on September 20 and about a week later 
at the other places. These planting and harvesting dates are not unusual 
for the locations in which the tests were made, so it might not be too 
far wrong to say that the differences in percentage solids for the 9 
varieties shown in table 6 were due to location. It will be noted that the 
greatest difference due to location was higher for each variety than 
the greatest difference between varieties grown at any one place. Ontario, 
the variety lowest in the test at Presque Isle, was higher in percentage 
solids when grown there than Green Mountain or any of the other 
varieties grown at Pittsfield or Exeter, Maine. In this case then, the 
environment had a greater influence than the genetic constitution of the 
variety. 
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TABLE 5.—Iariation in percentage solids of five varieties of potato due 
to soil variation found in 3 replicated plots of 25 hills each, Presque 
Tsle, Maine, 1943. 


Tubers with 


ube tt 
Variety Mean Solids 19.7 
= Sample Site | | 
Higher 
No. Per cent Per cent Per cent 
Green Mountain 30 16.5-27.1 23.8 93 
Seedling 47156 30 17.6-26.1 23.3 90) 
Katahdin 28 16.5-23.9 21.0 89 
Karlaine 29 15.0-21.7 19.0 45 
Earlaine No. 2 30 15.0-20.7 17.6 20 


Tas_e 6.—Solids in 9 varieties of potatoes grown at 4 locations in 
Maine, 1952. 


Solids in Potatoes Grown at — 


Variety Pittsfield Exeter Sherman | Presque Isle | Pomel 
nahin ( May 26- (May 27- (May 28- | May6- | +n Solids 
Sept. 25) Sept. 26) Sept. 29) Sept. 30 

Per cent Per cent Per cent Percent | Per cent 
Irish Cobbler 16.2 17.7 19.2 21.9 5.7 
Green Mountain 15.6 17.4 19.9 21.8 6.2 
Katahdin 14.5 16.7 17.7 19.9 5.4 

Kennebec 14.6 15.7 18.2 19.9 5.3 
Cherokee 15.0 17.7 19.4 21.8 6.8 
Triumph 14.4 16.5 16.2 20.4 6.0 
Ontario 14.0 48 | 167 18.2 4.2 
Pungo 15.0 16.7 19.9 | 20.9 4.9 
Early Gem 14.7 16.5 16.9 19.9 5.2 
Greatest diffen- 
ence in solids 2.2 2.9 3.7 3.7 


'These locations represent different environmental conditions of potato-growing areas 
in Maine. 


Locations in 17 States. In 1952 Irish Cobbler and Katahdin potatoes 
were compared for yield and specific gravity in 17 states. Many other 
varieties were included in the various tests, but these two are compared 
because Irish Cobbler is the most widely grown early, and Katahdin the 
most widely grown late variety. 

The data for the percentage solids found in these two varieties, as 
computed from the specific gravity readings, are found in table 7. These 
data show again that differences due to location are far greater than the 
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Tas_e 7.—Percentage solids in 2 varieties of potato grown in 17 states 


in 1952. 


Differences in 
Solids between 
Irish Cobbler Katahdin Varieties 


Solids in 


Per cent Per cent Per cent 
Maine 20.9 19.0 1.9 


North Dakota 20.4 | 20.8 


Minnesota 20.4 20.7 


Wisconsin | 20.4 | 21.3 


Michigan 17.4 
lowa 18.3 
Nebraska 20.2 
Connecticut 

Delaware 

Massachusetts 

New Hampshire 

New Jersey (2 tests) 

New York (7 tests) 

Pennsylvania (5 tests) 

Rhode Island 

West Virginia 

W yoming 

Mean 


Greatest Difference 


difference between the two varieties grown at any one place. There was 
no significant difference between the means of the two varieties for all 
locations, but the differences between states were highly significant for 
both varieties. 

The data in table 7 show the fallacy of comparing two varieties if 
they were not grown under the same environmental conditions, a mistake 
that is often made. They emphasize, too, how erroneous conclusions can 
be drawn about the quality of a variety by testing only a few samples. 
They show, furthermore, that the variety name alone offers no criterion 
for judging the percentage of dry matter. The Irish Cobbler, as grown 
on the Aroostook Farm, Maine, in 1952, with 20.9 per cent solids, is 
quite different from Irish Cobbler grown in some of the other states with 
approximately 16.0 per cent solids. No such differences are found between 
the two varieties grown in any one of the states. 

Optimum Conditions in Idaho. Many people are of the opinion. that 
Idaho potatoes are usually high in dry-matter content only because the 
Russet Burbank is grown there, but under the most favorable conditions 
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17.3 J 
17.2 1.1 
21.1 | 9 
15.6 4 
16.5 1 
17.3 9 
16.0 | 1.0 
17.9 | 3 
17.9 3 
15.6 1.1 
18.9 
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in that state many varieties produce tubers high in percentage solids. The 
data for percentage solids for 13 varieties grown at Aberdeen, Idaho, in 
1950, are given in table 8. All 13 varieties in the test were high in 
dry-matter content and several showed higher percentages of solids than 
Russet Burbank. The flesh of any of the 13 was dry enough to be acceptable 
for baking, chipping, or french frying. Katahdin, considered medium high 
in dry-matter content in Maine, ranked second with 25.0 per cent solids. 
In 1950 in another test 66 named or numbered American varieties were 
grown at Aberdeen. These varieties ranged in solids from 16.3 to 27.4 
per cent with a mean of 22.3. The tubers of 62 of these were high 
enough in dry-matter content to meet the preference for baking, chipping, 
and french frying. Thirty-two of them were higher in percentage solids 
than the Russet Burbank shown in table 8. 

A number of other tests in Idaho show that potatoes grown under 
irrigation not only at Aberdeen, Idaho, but also at Lewiston and Parma, 
Idaho, were high in percentage solids, but in one test on dryland at 
Tetonia, Idaho, the results were quite different. 

Unfavorable Conditions in Idaho. In 1951, five varieties were grown 
on dryland at Tetonia, Idaho. The data on percentage solids for this test 
are given in table 9. Russet Burbank produced 15.5 per cent solids, the 
equivalent of approximately 10 per cent starch. The percentages for the 
other 4 varieties were slightly lower. 

The conditions under which this test was grown were extremely 
unfavorable. The plots were grown on dryland. There was a shortage 
of rainfall during the spring and early summer. Heavy rains occurred in 


TaBLe 8.—Percentage solids in 13 varieties of potato grown at Aberdeen, 
Idaho, in 1950. 


Variety Solids 

Per cent 
Empire 25.3 
Katahdin 25.0 
Menominee 24.5 
Potomac 24.3 
Sequoia 23.4 
Yampa 22.5 
Erie 22.4 
Teton 22.2 
Irish Cobbler 
Russet Burbank 22.2 
Desota 22.1 
Houma 21.6 


Red Warba 21.2 


| 
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TABLE 9.—Percentage solids in 5 varieties of potato grown on dryland 
at Tetonia, Idaho, 1951. 


Variety Solids 


Per cent 
Russet Burbank . 15.5 
Early Gem 15.4 
Kennebec 15.1 
Menominee 14.7 
White Rose 13.9 


mid-August. After the rain the plants renewed their growth, but they 
were killed by frost in early September. As a result, the tubers were 
immature at harvest time and were low in percentage solids. The data in 
table 9 show that the best varieties will not produce tubers with a high 
dry-matter content when grown in an unfavorable environment. However, 
it should not be inferred from the data given that potatoes grown on 
dryland are low in percentage of solids. On the contrary, if growing 
conditions are favorable, potatoes grown on dryland may have a high 
dry-matter content. 

Date of Planting in Maine. In 1952, eight varieties of potatoes were 
planted on the Aroostook Farm, Presque Isle, Maine, on May 6, 16, and 
26, and on June 5. All were harvested on the same date. The data for 
percentage solids for this test are given in table 10. 

There was a gradual decrease in the means for all varieties for each 
of the 4 planting dates. The greatest difference found in a single variety 
was 2.9 per cent for Green Mountain. This was about as large as the 
greatest difference among the 8 varieties planted on May 6 and larger 
than the greatest difference among the varieties planted on the other 3 
dates. 

The data from this and other date-of-planting tests show that early 
planting is required if a high percentage of dry matter is to be obtained. 
This is true especially for varieties such as Green Mountain and Kennebec, 
which require a long growing season if they are to produce tubers high in 
percentage solids. 

Date of Killing Tops or Harvesting. In recent years it has become 
customary in Maine and other states to kill potato tops before the plants 
are mature. This is done to destroy late blight spores to prevent tuber 
infection at digging time and to avoid the production of excessively 
over-sized tubers, to harden up or set the skin on the tubers to lessen 
bruises, and to prevent late current-season spread of leafroll which may 
result in net necrosis. On May 6, 1952, 8 varieties were planted on 
Aroostook Farm, Presque Isle, Maine. Tops of the plants were removed 
from part of the plot on August 15 and 25, and on September 4. The 
tops on the plants in the remaining plots were partially killed by frost 
on September 7 and were almost completely killed by September 14. The 
tubers from all the plots were harvested on September 22. The data for 
percentage solids found in these tests are given in table 11. 
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TasBLe 10.—Solids in & varieties of potato planted on four dates but 
harvested on same date, Presque Isle, Maine, 1952. 


Solids in Potatoes Planted on— Greatest 
Mean 


May 6 | May 16 | May 26| June | Solids pny 

Per cent | Per cant | Per cont | Per cent | Per cent ‘Per cent 
Irish Cobbler | 207 | 194 | 194 18.2 | 194 2.5 
Mohawk 19.9 19.4 18.9 17.9 19.0 | 2.0 
Green Mountain | 20.6 19.2 17.8 17.7 iss | 2.9 
Kennebec | 18.7 | 18.2 17.9 16.7 17.9 2.0 
Katahdin ' 18.2 | 17.7 17.7 17.4 17.8 8 
Teton | 187 17.9 178 16.2 177 | 28 
Chippewa 17.7 17.4 17.3 16.2 17.2 | 1.5 
Sebago 17.7 16.9 15.9 15.7 166 | 20 
Mean | 19.0 18.3 17.8 17.0 18.0 | 2.0 
Greatest difference 3.0 23 y A 2.5 


Paste 11.—Solids in 8 varieties of potato planted on a single date and 
with tops removed on 4 different dates, Presque Isle, Maine, 1952. 


Greatest 


| Solids When Tops Were Removed on— 


Variety bs | Mean | Difference 
Aug. 15 | Aug. 25 | Sept. 4 |Sept. 14! | in Solids 
el Per cent | Per cout Per cent | Per cent | Per cent Per cent 
Irish Cobbler 19.2 20.2 20.9 20.9 20.3 1.7 
Green Mountain 17.7 19.2 20.7 19.7 19.3 3.0 
Mohawk 17.2 18.4 20.9 19.9 19.1 ae 
Teton 17.7 19.2 20.2 19.0 | 19.0 25 
Kennebe 16.2 18.2 190 | 192 18.2 | 3.0 
Katahdin 15.7 17.4 19.0 18.2 17.6 | 3.3 
Chippewa 15.2 17.2 18.4 17.3 17.0 Ww 
Sebago 14.5 16.0 18.4 17.4 16.6 3.9 
Mean 16.7 18.2 19.7 19.0 
Greatest difference 4.0 4.2 2.5 3.6 


1Tops partially killed September 7 and almost completely killed on September 14. 
All potatoes harvested September 22. 


lt can be seen from these data that if, top-killing is done too early 
it will be at the expense of dry-matter content in the tubers. When the 
tops were pulled on August 15 the percentage solids in all varieties 
except the Irish Cobbler were low. The earliness of the Irish Cobbler 
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is reflected in the 19.2 per cent solids found in its tubers on the first 
date of vine pulling. 

Fertilizer. Many investigators have reported on the differences in 
dry-matter content in potatoes resulting from kinds of fertilizers and 
rates of application. Smith and Nash (4) reported on the results obtained 
with 10 fertiilzer treatments. Tubers from unfertilized plots and from 
plots fertilized with 5-10-0 (no potassium) averaged higher in dry-matter 
content than those from any of the other treatments. Tubers from the 
plot with 5-0-10 (high potassium) were lowest in average dry-matter 
content. Tubers from plots receiving 5-10-10 fertilizer and given 3 side 
dressings each of 2 per cent potash and 2 per cent nitrogen were also 
slightly lower than those of most of the other treatments. Terman ef al. 
(5) reported the results of different fertilizer treatments over a period 
of years. The results from their experiments showed that as the potassium 
content of the tubers increased the dry-matter content decreased. The 
reduction in dry matter with increase in potassium was highly significant. 
The only exception was found on plots having initially a low residue 
of exchangeable potassium. In this case the addition of a certain amount 
of potassium increased the dry-matter content. 

Temperature and Moisture. High temperatures, usually accompanied 
by a shortage of moisture, when the tubers are forming may result in 
a crop failure, as occurred in Kansas and in Missouri in 1953, and the 
tubers that are formed are usually extremely low in dry-matter content. 

Tubers with a low percentage of solids were harvested in 1949 
in the vicinity of Cranbury, New Jersey. In a letter to the senior 
author, John C. Campbell, Rutgers University, New Brunswick, New 
Jersey, wrote: “The growing season that year (1949) was abnormally 
hot and dry. There was a period of almost 2 months when less than 
1 inch of rain fell, and temperatures were also above average. Many of 
the potatoes in this area were evidently very low in starch content. 
Excessive losses were experienced by shippers and growers because of 
a watery breakdown which developed in many shipments. Many of the 
stored potatoes also broke down in a month or two and the potatoes 
had to be removed at considerable loss to the owners.” 


FOREIGN POTATOES 


The introduction of foreign varieties of potatoes or species of Solanum 
may not appear to be a plant-breeding procedure yet it is fundamental 
to a well-rounded breeding program. From our experience, it seems 
improbable that varieties that are adapted to any of the potato-growing 
regions of the United States will be found in foreign countries except 
Canada, but even if the new introductions cannot compete with our 
standard varieties some of them carry genes for certain characters that 
make them extremely valuable from the breeding standpoint. 

The total number of accessions in the record books of the potato 
project exceeds 25,000. These include commercial varieties, domestic and 
foreign seedling varieties, and species and true seed of a number of 
selfed lines and crosses. There are many duplicates but several thousand 
different sorts have been collected during the past 40 years. 

Since 1930 we have received potato materials from approximately 
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20 foreign countries and have sent seed stocks of various kinds to 
more than 30 foreign countries. 

Crosses with Foreign Varieties. Since 1910 hundreds of crosses have 
been made with foreign varieties or with seedlings grown from true seed 
sent from foreign countries. Every variety released under the National 
Potato-Breeding Program is more or less related to foreign introductions. 
The foreign materials have contributed many characters of value, as 
have also some of the old American sorts, and we now have varieties and 
seedlings with combinations of characters never known before. Some of 
these varieties will be more valuable to the industry of the future than 
any grown commercially today. 

European Varieties. It is a common belief that European varieties, 
especially those grown for starch and alcohol production in Germany, 
produce a much higher percentage of solids than do American varieties. 
Table 12 shows the percentage solids found in 17 varieties grown in 
1952 (3) in the Bayern district of Germany. It will be noted that these 


TABLE 12.—Percentage solids in 17 potato varieties grown in the Bayern 
district of Germany, 1952. 


Variety Solids! 
Per cent 

Robusta 26.4 
Falke | 26.4 
Tiger 25.5 
Panther 25.3 
3iene | 24.9 
Roswitha 24.2 
Maritta 24.2 
Monika 23.4 
Mittlefrithe 23.1 
Wohltmann 22.9 
Columba 22.9 
Inis II 22.4 
Jenedikta 22.4 
Parnassia 21.9 
Suevia 21.6 
Jakobi 20.2 
Ackersegen 20.2 

Mean 23.4 


'Reported as percentage starch (converted to percentage solids for comparison with 
data in other tables). 
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varieties range in solids from 20.2 to 26.4 per cent, with a mean of 
23.4 per cent solids or 17.7 per cent starch. 

American varieties grown in some sections of the United States 
would produce a much smaller percentage of total solids than was found 
in the 17 varieties grown in Germany. However, American varieties 
grown under favorable conditions, such as those found in some sections 
of Idaho, will compare favorably with the best of the varieties reported 
in table 12, as can be seen by a report of 9 varieties grown at Parma, 
Idaho, in 1953. The data for these are given in table 13. The percentage 
dry matter for these 9 varieties ranged from 26.3 per cent solids for 
Menominee to 21.6 per cent for Triumph, with an average of 24.2 per 
cent for the 9 varieties. 


TABLE 13.—Percentage solids in 9 varieties of potato grown at Parma, 
Idaho, 1953. 


Variety Solids! 

Per cent 
Menomines 26.3 
White Rose 25.5 
Russet Burbank 
B 579-3 | 25.3 
Kennebec 24.3 
Rei Warba 24.0 
De Soto 23.5 
Early Gem 21.8 
Triumph 21.6 
Mean 24.2 


1Reported as specific gravity (converted to percentage total solids for comparison with 
data in other tables). 


DiscUSSION AND SUMMARY 

In 1952 the supply of potatoes in the United States was about 350.7 
million bushels. Nearly 74 per cent of this supply was used fresh, approxi- 
mately 10 per cent was processed, and the remainder was used for stock 
feed, seed, and export. About 25 million bushels were sold for chipping 
purposes. 

Potato varieties to be processed are not unlike those to be used 
fresh. They must have about the same characters. High yields and disease 
resistance cut costs of production. Smooth tuber shape and shallow eyes 
eliminate much waste. Paring wastes ranging from 20.2 per cent for 
Katahdin to 31.7 per cent for Irish Cobbler have been reported. 

All processors prefer potatoes with a high percentage of solids. 
Solids can be estimated by specific gravity. There are inherent differences 
among varieties in their ability to produce high dry matter, but often the 
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differences caused by environment are greater than the genetic differences. 
All factors such as soil variation, locations, date of planting, date 
of harvest, fertilizer, temperature and moisture affect the percentage ot 
solids. Many foreign varieties have been introduced, but none, with the 
possible exception of one or two from Canada, is adapted to growing 
conditions in this country. However, the foreign introductions have 
contributed many characters of value to our breeding program. Some 
German varieties produce a high percentage of solids when grown in 
the Bayern district of Germany but a number of American varieties 
compare favorably with them when grown in Idaho. No variety that will 
perform the same under all conditions has ever been produced. For this 
reason it is suggested that potatoes be bought by sample, even if the 
crop was grown under favorable conditions. The variety name has little 
value in itself since the same variety, grown under different conditions, 
can vary so widely. Specific-gravity determinations, from which per- 
centage solids can be estimated, are made easily and the cost of taking 
the samples and making the determinations will pay the processor 
worth-while returns. 
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SIXTH POTATO UTILIZATION CONFERENCE 
SET FOR NOVEMBER 

Plans for the Sixth Potato Utilization Conference to be held at 
Cornell University, Ithaca, N. Y., November 17, 18 and 19, have been 
confirmed by the program committee. Cornell’s invitation was extended 
by Dr. Ora Smith, Professor of Vegetable Crops, and Research Director 
of the National Potato Chip Institute. 

Begun in 1948 the Utilization Conferences have been held annually 
at such widely separated points as Philadelphia, Pa.; Albany, Calif. ; 
Grand Forks, N. D.; Denver, Colo. and Beltsville, Md. In addition to 
the United Fresh Fruit and Vegetable Association, active sponsors of the 
conference have been USDA’s Utilization Research Branch and _ the 
Bureau of Human Nutrition, state colleges and experiment. stations, 
and the National Restaurant Association. 

Excellent facilities for the conference are provided on the Cornell 
campus. They include headquarters at the Statler Inn, a small replica 
of the Statler Hotel in Washington, which is a part of the hotel 
management training service of the University. Announcement will be 
made later as to accommodation details. Many new and outstanding 
conference features are being prepared by the program committee. 
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Many potato soils are deficient or critically 
low in magnesium, a plant food which is essen- 
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Here’s why you get more coverage 
at lower cost with IRON AGE 


LISTEN to what potato growers say 
about spraying the Iron Age way: “I 
sprayed over 155 acres the full season with- 
out putting a wrench to my pump”... 
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